High-affinity dextromethorphan and (+)-3-(-3-hydroxyphenyl)-N-(1-propyl)piperidine binding sites in rat brain. Allosteric effects of ropizine.
Dextromethorphan (DM) binds to high- and low-affinity sites in the rat brain. The high-affinity DM binding is inhibited by nonnarcotic antitussives, opipramol and sigma ligands with nanomolar affinities. Computer-assisted modeling of homologous and heterologous competition studies between DM and (+)-3-(3-hydroxyphenyl)-N-(1-propyl)piperidine [(+)-3-PPP] were performed at pH 8.4. These experiments confirmed the existence of the common high-affinity DM1/sigma 1 site (R1) for which DM and (+)-3-PPP have Kd values of 20 and 10 nM, respectively. DM also binds to a second high-affinity site (R2, Kd, 20 nM) for which (+)-3-PPP has only micromolar affinity. Similarly, (+)-3-PPP binds to another high-affinity site (R3, Kd, 60 nM) for which DM has micromolar affinity. The common high-affinity DM1/sigma 1 site is allosterically modulated by the anticonvulsant ropizine, and is (+)-pentazocine sensitive, as is the homologous site in the guinea pig. However, in the rat the common DM1/sigma 1 site is 10 times smaller than in the guinea pig. This explains the apparently different effects of the allosteric modifiers in both species. The multiplicity of binding sites for DM and (+)-3-PPP resolved in this investigation will help to establish the physiological role and the pharmacological potential of the different sites. Meanwhile, the pharmacological effects of DM and sigma ligands cannot be summarily attributed to any particular binding site or receptor. This investigation also demonstrates that the use of multiple labeled and unlabeled ligands, combined with computer-assisted modeling, is essential to resolve multiple binding sites with similar affinities and to characterize the complex effects of allosteric modifiers.